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compositions as substitutes for CFC 11 . based on di^uoromethoxy- 
bis(difluoromethyl ether) and/or l-difluoromethoxy-1,1.2f;2-tetrafluoroethyl 
difluoromethyl ether, [consisting essentially] said foamyq agent compositions 
selected from the group consisting of : 

Composition 
% by weight 



I) difluoromethoxy 
bis(difluoromethyl ether) 
(HCF 2 OCF 2 OCF 2 H); 
n-pentane 

II) difluoromethoxy 
bis(difluoromethyl ether) 
(HCF 2 OCF 2 OCF 2 H); 
iso-pentane 

III) difluoromethoxy 
bis(difluoromethyl ether) 
(HCF 2 OCF 2 OCF 2 H); 
dimethyl ketone (aceton^) 

IV) difluoromethoxy 
bis(difluoromethyl etr 
(HCF 2 OCF 2 OCF 2 H)-' 
1 ,1 ,1 ,3,3-pentafluoi/obutane 
(CF 3 CH 2 CF 2 CH 3 , r/FC 365 mfc) 

V) difluoromethoxy 
bis(difluoromethyl ether) 
(HCF 2 OCF 2 OCF 2 H); 

1 j ( -| ,4,4,4-hexafluorobutane 
(CF 3 CH 2 CH 2 GF 3 , HFC 356 ffa) 

VI) difluoromethoxy 
bis(difluordmethyl ether) 
(HCF 2 OCF 2 OCF 2 H); 
methoxymethyl methylether 



1-95 
99-5 

1-99 
99-1 

1-60 
99-40 

1-99 
99-1 

1-40 
99-60 

1-96 
99-14 
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5^6 
P'7 



VII) difluoromethoxy 
bis(difluoromethyl ether) 
(HCF 2 OCF 2 OCF 2 H); 
n-hexane 

VIII) 1 -difluoromethoxy 
1,1,2,2-tetrafluoroethyl 
difluoromethyl ether 
(HCF 2 OCF 2 OCF 2 H); 
n-pentane 

IX) 1 -difluoromethoxy 
1,1,2,2-tetrafluoroethyl 
difluoromethyl ether 
(HCF 2 OCF 2 OCF 2 H); 
dimethyl ketone (acetone) 

X) 1 -difluoromethoxy 
1,1,2,2-tetrafluoroethyl 
difluoromethyl ether 
(HCF 2 OCF 2 OCF 2 H); 
n-hexane 

XI) 1 -difluoromethoxy 
1,1,2,2-tetrafluoroeth) 
difluoromethyl ethery 
(HCF 2 OCF 2 OCF 2 H) 
ethyl alcohol . 

XII) Hiflnorornethoxv-fcis 
(diflijoromethvr ether) 
(HCF 2 QCF,QC/FoH); 

1 ,1 ,1 ,3.3-Den/afluorobutane 

£ES^-S*f M r HFC 365 mfc) 
a h ydrocarbon selected from 

nT pentane/or isopentane 

XIII) Hiflnoro phethoxv-bis 
(Hifluor^methvlether) 

(HCFybCF 2 OCF 2 H)i 
1,1,1/4.4.4-hexafluorobutane 

ggr^nH : nF r HFC 356 ffa) 

a ^ydrocarbon selected from 

n /pentane or isopentane 



30-99 
7pX 

1-93 
99-7 

30-99 
70-1 

15-99 
85-1 

5-99 
95-1 

1-64 
98-1 

1-35 and 

1-22 
98-43 

1-35. 
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(Twice Amended) The process of claim 1 4 wherein said foaming [agents consist 
essentially] a gent compositions are selec ted from the group consisting of: 



I) chfluoromethoxy 
bisWifluoromethyl ether) 
(HCF\OCF 2 OCF 2 H); 
n-pentane 

II) difluoromethoxy 
bis(difluoroWhyl ether) 
(HCF 2 OCF 2 OCF 2 H); 
iso-pentane 

III) difluoromethoxy 
bis(difluoromethylYther) 
(HCF 2 OCF 2 OCF 2 H)> 
dimethyl ketone (ace^ne) 

IV) difluoromethoxy 
bis(difluoromethyl ether) 
(HCF 2 OCF 2 OCF 2 H); 
1 ,1 ,1 ,3,3-pentafluorobutane 
(CF 3 CH 2 CF 2 CH 3) HFC 365 

V) difluoromethoxy 
bis(difluoromethyl ether) 
(HCF 2 OCF 2 OCF 2 H); 
1,1,1 ,4,4,4-hexafluorobutane 
(CF 3 CH 2 CH 2 CF 3) HFC 356 ffa) 

VI) difluoromethoxy 
bis(difluoromethyl ether) 
(HCF 2 OCF 2 OCF 2 H); 
methoxymethyl methylether 

VII) difluoromethoxy 
bis(difluoromethyl ether) 
(HCF 2 OCF 2 OCF 2 H); 
n-hexane 




composition 
% by weight 

25-95 

75-5 

25-98 
75-2 

20-60 
80-40 

10-98 
90-2 



10-40 
90-60 
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1-difluoromethoxy 
1,1,2,2-tetrafluoroethyl 

difluoromethyl ether 2b_yj 

CF 2 OCF 2 OCF 2 H); 
n^aentane 



75-7 



IX) 1-diflubromethoxy 
1 ,1 ,2,2-ftrtrafluoroethyl 

difluoromethyl ether 50-98 
(HCF 2 OCF&CF 2 H); 
dimethyl ketone (acetone) 

X) 1-difluorometho> 
1 , 1 ,2,2-tetrafluordkhyl 

difluoromethyl ethe\ 25 " 9 ° 
(HCF 2 OCF 2 OCF 2 H);\ 

n-hexane \ 7i) Z ^ m 

XI) 1-difluoromethoxy 
1,1,2,2-tetrafluoroethyl 

difluoromethyl ether \ 1u - y ° 

(HCF 2 OCF 2 OCF 2 H); \ 

ethyl alcohol . yu " z - 



3. (Thrice Amended) The process according/o claim 1 A wherein the [azeotropic] 
foaming agent compositions have an at/solute minimum or maximum of the 
boiling temperature at the pressure J 1.013 bar with respect to the pure 
products [defined as follows] *"H ^selected from the group consisting of: 

J) V A) difluoromethoxy-bis / 

/ (difluoromethyl ether) / 62%bywt. 

(HCF 2 OCF 2 OCF 2 H); / 

n-pentane / 38/obywt. 

B) difluoromethoxy- / 

bis(difluoromethyl ether) 63% by wt. 

(HCF 2 OCF 2 OCF 2 H)-7 

iso-pentane / 36/obywt. 



C) 



v 9 



D) 



E) 



F) 



G) 



H) 



I) 



L) 



difluoromethoxy- 
bis(difluoromethyl ether) 
(HCF 2 OCF 2 OCF 2 H); 
dimethyl ketone (acetone) 

difluoromethoxy- 
bis(difluoromethyl ether) 
(HCF 2 OCF 2 OCF 2 H); 
1 1 1 3,3-pentafluorobutane 
(CF 3 CH 2 CF 2 CH 3J HFC 356 mfc) 

difluoromethoxy- 
bis(difluoromethyl ether) 
(HCF 2 OCF 2 OCF 2 H); 
1 1 1 4 4 4-hexafluorobutane 
(CF 3 CH 2 CH 2 CF 3 , HFC 356 ffa) 

difluoromethoxy- 
bis(difluoromethyl ether) 
(HCF 2 OCF 2 OCF 2 H); 
methoxymethyl methyl ethe 

difluoromethoxy- 
bis(difluoromethyl ether)/ 
(HCF 2 OCF 2 OCF 2 H); 
n-hexane 

1 -difluoromethoxy-1 ,/1 ,2,2-tetra- 
fluoroethyl difluoron/ethyl ether 
(HCF 2 OCF 2 CF 2 OC^ 2 H); 
n-pentane 

1-difluoromethoxv-1 ,1 ,2,2-tetra- 
fluoroethyl difluo/omethyl ether 
(HCF 2 OCF 2 CF 2 6CF 2 H); 
dimethyl ketone (acetone) 

1-difluorometh(oxy-1 ,1 ,2,2-tetra- 
fluoroethyl difluoromethyl ether 
(HCF 2 OCF 2 (/F 2 OCF 2 H); 
n-hexane 



M) 1 -difluoron/ethoxy-1 ,1 ,2,2-tetra- 
fluoroethyV difluoromethyl ether 
(HCF 2 OCF 2 CF 2 OCF 2 H); 
ethyl alconol 



42% by 
58%/oy wt. 

30% by wt. 
40% by wt. 

20% by wt. 
80% by wt. 

59% by wt. 
41% by wt. 

75% by wt. 
25% by wt. 

61% by wt. 
39% by wt. 

79% by wt. 
21% by wt. 

74% by wt. 
26% by wt. and 

95% by wt. 
5% by wt. 
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(Thrice Amended) The process according to claim 1. whereiryraid foaming 
[agents consist essentially] ag ent compositions are selerted/om the grou £ 

consisting of: 

cor/position 
0 //by weight 

II) difluoromethoxy-bis(difluoromethyl 
ether) substituted with up to 40 % [partsL 
by weight of 1 -difluoromethoxy- / 
1,1 ,2,2-tetrafluoroethyl difluoromethyl ither i -99 
(HCF 2 OCF 2 OCF 2 H); / gg1 
iso-pentane 

III) difluoromethoxy-bis(difluoromett 
ether) substituted with up to 40/% [parts] 
by weight of 1-difluoromethox/- 
1 1 2 2-tetrafluoroethyl difluoromethyl ether 1 -bu 
(HCF 2 OCF 2 OCF 2 H); / 
dimethyl ketone (acetone)/^ yy HU 

IV) difluoromethoxy-bis(diflu6jx5methyl 
ether) substituted wlttrjfp to 40 % [parts] 
by weight of 1 -difluoro/nethoxy- 
1 ,1 ,2,2-tetrafluoroethyl difluoromethyl ether 1 -9y 
(HCF 2 OCF 2 OCF 2 H)/ 

1 1 1,3,3-pentafluo/obutane yy '' 
(CF 3 CH 2 CF 2 CH 3 WFC 365 mfc) 

V) difluoromethox/bis(difluoromethyl 
ether) snbstitu/ed with up to 40 % [parts] 
bv weight of V-difluoromethoxy- 

I 1 ,2,2-tetrafiuoroethyl difluoromethyl ether 1 -4U 
(HCF 2 OCF£CF 2 H); 

II 1 4 4 4/-hexafluorobutane yy DU 
(CF 3 CH 2 aH 2 CF 3 , HFC 356 ffa) and 

VI) difluoro^ethoxy-bis(difluoromethyl 
ether)ykbjtituted with up to 40 % [parts] 
by weight of 1 -difluoromethoxy- 
1 ,1 ,2?2-tetrafluoroethyl difluoromethyl ether 1 -yb 
(HCf' 2 OCF 2 OCF 2 H); 

methoxymethyl methyl ether yy " 1 
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5. (Thrice Amended) The process according to claim 1, wherei/ said foaming 
[agents consist essentially] ansnt composi t i o ns a re s eleqfed from the group 
consisting of: 



IX) 




composition 
% by weight 



1-difluoromethoxy-1 ,1 ,2,2-tetrafluoroetta 
difluoromethyl ether substituted with ur/to 
40 % [parts] by weight of [1-difluororrpthoxy- 
1,1,2,2-tetrafluoroethyl difluoromethyl ether] 
riifluo'romethoxv bis(dif l' inrornethvLetherV, 
dimethyl ketone (acetone) 

1 -difluoromethoxy-1 ,1 ,2,2-tetraffuoroethyl 
difluoromethyl ether substituted with up to 
40 % [parts] by weight of [1 -dffluoromethoxy- 
1 ,1 ,2,2-tetrafluoroethylajfWromethyl ether] 
difluoromethoxv bisfdif C^riethvl ether); 
n-hexane / 



30-99 
70-1 



15-99 
85-1. 



6. (Thrice Amended) The process according to claim 1, wherein said foaming 
[agents consist essentially] ag pnt compositions are selected from the group 
consisting of: 



composition 
% by weight 



I) difluorom/thoxy-bis(difluoromethyl ether) 
substituted with up to [40 parts] 50% by 
weight 6f 1 -difluoromethoxy-1 ,1 ,2,2- 
tetrafluoroethyl difluoromethyl ether 
(HCF/OCF 2 OCF 2 H); 
n-pentane 



1-95 

99-5 and 
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VII) difluoromethoxy-bis(difluoromethyl ether 
substituted with up to [40 parts] 50% by/ 
weight of 1-difluoromethoxy-1 ,1 ,2,2- 
tetrafluoroethyl difluoromethyl ether 
(HCF 2 OCF 2 OCF 2 H); 
n-hexane 



30-99 
70-1. 




7. (Thrice Amended) The process Recording to claim 1, wherein said foaming 
[agents consist essentially] ao4_com ^n- w sorted from the grou p, 
consisting of: 



composition 
% by weight 



VIII) 1-difluoromethoxfo/l ,2,2-tetrafluoroethyl 
difluoromethy4^her_substitutedwith up to 
[40 parts] 50% by weight of [1-difluoromethoxy- 
1 1 2 2-tetrafluoroethyl difluoromethyl ether] 
HlfiMnrnmetholy HofHifi.inmmRthvl ether) 1-93 

(HCFIOCF^CW 99 _ Jm i 
n-pentane 



X) 



1-difluoror/ethoxy-1 ,1 ,2,2-tetrafluoroethyl 
difluoromethyl ether substituted with up to 
[40 parts/50% by weight of [1-difluoromethoxy- 
1 1 2 2-titrafluoroethyl difluoromethyl ether] 
Hifinorn /iethoxY He{Hifl..nmmflthvl ether) 15-99 
(HCF 2 dcF 2 CF 2 OCF 2 H); 
n-hexjne 



10. (Thrice Amended) The process according to claim [8] 1 wherein the 
hydrocarbon of XII and XIII is n-pentane or isopentane and the hydrocarbon is 
present in the range 1 -20% by weight. 
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1 2. (Thrice Amended) The process according to claim 1 , wherein the compositions 
are selected from [I, II, IV, V, VI, VII, VIII and X of tyL 1] tha qrogp consisting 
of: 



2> 




I) rlifluoromethoxv 

his friiflunromethvl ether) 
(HCF 2 OCF 2 QCF 2 iHQi 
n-pentane 

]]} rlifluoromethoxv 

hk frliflimrnmethvl ether) 
(HCF 2 OCF 2 OCF 2 H)l 
iso-pentane 

IV) rlifluoromethoxv 
his frlifluoromethvl e 
(HCF 2 OCF 2 OCF 2 H2l 
1 , 1 ,1 .3.3-pentafluorobutane 
(TF.nH : nF : nH 3 /HFC 365 mfc) 




V) riifluoromethoxv 
hiQ (Hiflimromethvl ether) 

{HCF 2 QCF 2 OCEMl 

1 , 1,1 ,4.4.4-hexafluorobutane 

£QFr^QH^F 3 . HFC 356 ffa) 

VI) difluorome/ioxv 
hiQ (Hiflnnrnmethvl ether) 
(HCF.OOF ,OCE,M)i 
mfithox y/methvl methvlether 

VII) riifluor rimethoxv 
hkfHi ffuoromethvl ether) 
(H^ 2 OCF 2 OCF 2 H)i 
rTheocane 

VIII) l-y(ifluoromethoxv 
lX"?, 2-tetrafluoroethyl 
7ifiuoromethvl ether 
/HCF 2 OCF, OCF, H); 
/ n-pentane 



composition 
% bv weight 



1-95 
99-5 

1-99 
99-1 

1-99 
99-1 

1-40 
99-60 

1-96 
99-14 

30-99 
70-1 

1-93 
99-7 and 
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X) 1-difluoromethoxv/ 

1,1, 2.2-tetrafluorflethyl 
difluoromethvl e/ her 
(HCF,OCF 2 OQF,Hl; 
n-hexane 



15-99 
85-1 



and A, B, D, E, F/ G, H and L of claim 3. 



14. (Twice Amended) The process according to claim 12, wherein the [azeotropic 
or near azeotropic ] compositions are used in combination with H 2 0 and/or C0 2 . 



1 5. (Twice Amended) The process [Use of the compositions] according to claim 1 4 X 
wherein the water amount is in the range 0.5-7 parts by weight on one hundred 
parts of polyol. 



1 8. (Twice Amended) The process according to claim 1 4 wjaerein the compositions 

, IK^VII, VIII 



are selected from the group c onsisting of: [I, II 
XIII of claim 1,] 



VIII, IX, X, XI, XII, and 



rlifluoromethoxv 
bis(difluoromethvl ethef) 
(HCFX)CF, OCF,ri) 
n-pentane 



11} Hifluoromethoxv 

hk frlifliinrotrfethvl ether) 

(HCF 2 OC^ 2 OCF 2 iH}l 

iso-penta'ne 



composition 
% bv weight 



1-95 
99-5 

1-99 
99-1 
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ill) 



via 



vim 



IX) 



sun 



X) 



XI) 



XII 



riifluoromethoxv 
his(difluoromethvl ether) 
(HCF 2 OCF 2 OCF 2 H)l 
dimethyl ketone (acetone) 

riifluoromethoxv 
his(difluoromethvl ether) 
(HCF 2 OCF 2 OCF 2 hl); 
n-hexane 



1 -riifluoromethoxv 
1,1.2.2-tetrafluoroethvl 
riifluoromethvl ether 
(HCF 2 OCF 2 QCF 2 H)i 
n-pentane 

1 -riifluoromethoxv 
1.1.2.2-tetrafluoroethvl 
riiflunromethvl eth 
(HCF 2 OCF 2 OCF 2 Mi 
dimethyl ketone (/acetone) 

1 -riifluoromethoxv 
1.1.2.2-tetraflu(6roethvl 
difluoromethvl/ether 
(HCF.OCF,OfrF,Hl; 
n-hexane 





1-riifluoromfethoxv 
1,1.2.2-tet/afluoroethvl 
riifluoromfrhvl ether 
(HCF 2 OQ[F 2 QCF 2 H); 
ethyl alc6hol 

difluoromethoxv-bis 

(difluo/omethvl ether) 

(HCF/OCF 2 OCF 2 H); 

1 .1 .1/3.3-pentafluorobutane 

i£zjn±£Zf\\ r HFC 365 mfc) 

a hydrocarbon selected from 

n-pfentane or isopentane 



1-60 
99-40 

30-99 
70-1 

1-93 
99-7 

30-99 
70-1 

15-99 
85-1 

5-99 
95-1 

1-64 
98-1 

1-35 and 



12 



s 



St/* 



XIII) riiflnnromethdxv-bis 
(Hiflunromet ftvl ether) 



(HCFX)CFX>CF,H); 
1.1.1 .4.4.4/hexafluorobutane 
(rFj-H.f^ : r.F 3 HFC 356 ffa) 
a hydrocarbon selected from 
n-pentanfi or isopentane 



1-22 
98-43 



and A, B, C, G, H, I, L and M of claim 3. 



22. (Twice Amended) Polyurethane compositions comp/sing the [foaming] 
)mpositions selected from the [foaming composition^] group consisting of : 



cor 



£5? 



difluoromethoxv 
his(difluoromethvl ether) 
{HCF 2 QCF 2 OCF 2 hl}; 

n-pentane 

difluoromethoxv 
hisfdifluoromethvl ether) 
(HCF 2 OCF 2 OCF 2 H}i 
iso-pentane 



ill) 




difluoromethoxv 
hisfdifluoromethvl ether) 
(HCF 2 OCF 2 OCF 2 H); 
dimethyl ketone (acetocfe) 



VII) difluoromethoxv 
his (difluoromethvl 
(HCF 2 OCF 2 OCF 2 | 
n-hexane 

VIII) 1 -difluoromethoxv 
1,1,9, 7-tetrafli/ioroethvl 
difluorometrwl ether 
(HCF 2 OCF/)CF-, H): 
n-pentan 



SU6 
i?5 




IX} 1-Hiflunromethoxv 

1 , 1 7, 9-tfttrafluoroethvl 
Hiflnnrnmethvl ether 
(HCF 2 OCF 2 OCF 2 H)i 
riimPth yl ketone (acetone) 

X} 1-riiflijoromethoxv 

1 , 1 9, 7-tfttrafluoroethvl 
Hiflnnrnmethvl ether 
(HCF 2 OCF 2 OCF 2 H); 
n-hexane 

XI} 1-riifluoromethoxv 

1 , 1 ,9, 9-tetrafluoroethvl 
riifiiinrnmeth yl ether 
(HCF 2 0CF 2 0CF 2 H}1 
ftthyl alcohol 

XI]} riiflimrnmethoxv-bis 
(rlifhinrnmethvl ether) 
(HCF 2 OCF 2 OCF 2 H); 
1 , 1 , 1 , 3.3-pentafluorobutane 

a h ydrocarbon selected fror 
n-pantane or isopentane 

XIII) Hiflnnrnmethoxv-bis 
(Hiflnnrnmethvl ether) 
(HCF 2 OCF 2 OCF 2 H); 
1 , 1,1 ,4.4.4-he*afluorobAjtane 

a h ydrocarbon selected from 
n-pentane or isopentane 



1-35 and 



[I, II, III, VII, VIII, IX, X, XI, XII, and >fill of claim 1 ,] and A, B, C, G. H, I, L and M of claim 3. 

23. (Twice Amended) [Compositions of thermoplastic polymers] Thermoplastic 
pniympr r.nmnositi /"s retaining foaming agents, said foaming agents selected 
from the [foaming compositions] group consisting of: 
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composition 
% bv Weight 




0 difluoromethoxv 

bisfdifluoromethvl ether) 

(HCF 2 OCF 2 OCF 2 H); 

n-pentane 

11} difluoromethoxv 

hisfdifluoromethvl ether) 

(HCF o OCF o OCF oH); 

iso-pentane 



difluoromethoxv 
bis(difluoromethvl ether) 
(HCF 2 OCF o OCF ? H); 
1.1.1 .3.3-pentafluorobutane 
(CF 3 nH : CF 2 CH r HFC 365 mfc) 

difluoromethoxv 
bis(difluoromethvl ether) 
(HCF 2 OCF 2 OCF 2 H}i 
1.1,1 ,4,4,4-hexafluorobi/tane 
£F^ 2 CM 2 CF ,. HFC 356ffa) 



VI) difluoromethoxv 
bisfdifluoromethvl ether) 
(HCF 2 OCF 2 OCF 2 Hj 
methoxvmethvl miethvlether 

VII) difluoromethoxv 
hisfdifluoromefrivl ether) 
(HCF 2 OCF 2 OCF ,H); 
n-hexane 

VIII) 1 -difluoromethoxv 
1 , 1 , 2.2-t^trafluoroethvl 
olfTuoromethvl ether 
(HCF 36CF 0 QCF0H); 
n-peritane 




1-40 
99-60 

1-96 
99-14 

30-99 
70-1 and 

1-93 
99-7 



[I, II, IV, V, VI, VII and VIII of claim 1 ,] and A, B, D, E, F, G, H and L of claim 3. 



Please cancel claims 8 and 1 1 without prejudice or disclaimer. 
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